Effect of a highly potent fluoro analog of 1,25-dihydroxyvitamin D3 on human bone-derived cells.
The fluorine introduced analog of 1,25-dihydroxyvitamin D3 [1,25-(OH)2D3], 26,26,26,27,27,27-hexafluoro-1,25-dihydroxyvitamin D3 [26,27-F6-1,25-(OH)2D3] is 5-10 times more potent than 1,25-(OH)2D3 in vitamin D-deficient rats and chicks. In this study we established cultures of human bone cells in order to elucidate the mechanisms responsible for the higher activity of this compound. The effects of 26,27-F6-1,25-(OH)2D3 and 26,26,26,27,27,27-hexafluoro-1,23(S),25-trihydroxyvitamin D3[26,27-F6-1,23(S),25-(OH)3D3], the postulated main metabolite of 26,27-F6-1,25-(OH)2D3, were assessed by the response of alkaline phosphatase (ALP) activity. 26,27-F6-1,25-(OH)2D3 increased ALP activity in a dose-related fashion, from a concentration of 10(-11) M and caused a 3-fold elevation at a concentration of 10(-9) M. To achieve the same stimulating effect on ALP activity, the required dose of 26,27-F6-1,25-(OH)2D3 was 100 times less than that of 1,25-(OH)2D3. Analysis of the receptors of these cells revealed that they have specific receptors for 1,25-(OH)2D3, which have a dissociation constant of 0.9 x 10(-10) M. The competitive binding assays of 26,27-F6-1,25-(OH)2D3 on these receptors showed that binding ability of 26,27-F6-1,25-(OH)2D3 is almost the same as that of 1,25-(OH)2D3. Therefore, receptor binding affinity does not account for the higher potency of 26,27-F6-1,25-(OH)2D3. The trihydroxylated compound, 26,27-F6-1,23(S),25-(OH)3D3 revealed almost the same stimulatory activity on ALP activity in these cells. The most likely explanation for the higher activity of 26,27-F6-1,25-(OH)2D3 than 1,25-(OH)2D3 is that 26,27-F6-1,25-(OH)2D3 is metabolized to 26,27-F6-1,23(S),25-(OH)3D3, which has almost the same activity as 26,27-F6-1,25-(OH)2D3 in target tissues, whereas 1,25-(OH)2D3 is degraded to less active metabolites such as 1,24,25-(OH)3D3.